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BUILDING STRONG® 

Winter 2015 
Hydrologic Conditions 

 Current Apr-Aug inflow for Libby Dam 
► 5808 KAF (99% of average) 

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

10000
11000
12000

Nov Dec Jan Feb Mar Apr May Jun

Spread of values around expected forecast 

99% whisker

20%-80% bounds

5%

1% whisker

35-yr average



BUILDING STRONG® 

ESP Traces 

Median ESP 
Trace 5.2 MAF 



BUILDING STRONG® 

Winter 2015 
Hydrologic Conditions 

 Below average snowpack 

 130% of average precipitation in upper 
Kootenai Watershed 

 Higher temperatures than normal causing 
low snowpack with above average 
precipitation 
► Inflow to Libby Jan through Mar 157% of 

average 

 



BUILDING STRONG® 

Libby Dam Basics 

 Provides local and system flood control 

 Max. flood control draft = 4.98 MAF (El. 
2287 ft.) 

 Fixed end-of-December draft = 2.0 MAF 
(El. 2411 ft.) 
► Allows Libby Dam to meet its 31 Mar flood 

control space using the powerhouse. 

 Full pool is El. 2459 ft. 



BUILDING STRONG® 

Libby Dam Operations 

 Current Elevation is 2419.8 ft (~1.6 MAF of Space) 
► Full pool is 2459 ft 

► End of month requirement is 2428.6 ft 

 Operating to target 2420 ft end of April (releasing 13 
kcfs) 

 Upcoming Operations 
► Sturgeon Pulse 

• No spill 

• May come as early as mid May 

• Peak powerhouse releases of 14 days 

► Summer Operations 
• Summer draft to target 2439 or 2449 ft end of August 
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BUILDING STRONG® 

Summary 

 Hard year to forecast above average precipitation but 
low snowpack 

 ESP traces and Corps Regression equation in slight 
disagreement 

 Flood Risk low based on lack of snowpack that feeds 
tributaries below Libby Dam 

 Refill (above 2450 feet), if draft requirement to 2439 feet 
is triggered, looks to be unlikely 
 

 



2015 Operations for Western 
Montana Projects 



Hungry Horse Reservoir 



 
 

 

• April Final Runoff Forecast for Hungry 
Horse inflow is 1653 kaf (Apr-Jul) which is 
88% of average. 

 

• Hungry Horse discharges currently at 
5600 cfs.  In May discharges will average 
around 6600 cfs, refill is expected in early 
July. 

 

Presenter
Presentation Notes
Will be below April 30 fc. Increased causes tdg problems.



 
 

 

• Hungry Horse will be operated to control 
flooding at Columbia Falls approaches 
flood stage. 

• Current conditions indicate that the 
summer drawdown will be 20ft by end of 
September. 

 

 

Presenter
Presentation Notes
NWRFC May WSF at TDA dictate end of Sept draft.









Lake Como  



 
 

 

 

• NWRFC latest forecast (4/13) for the 
Bitterroot River near Darby is 85% of 
average. 

 

• Snow water at Twin Lakes Snotel is 
currently at 88% of median for this date. 





Presenter
Presentation Notes
4246ft full. ~15ft above normal.



Summary 
• Below average snow and water supply for 

Hungry Horse and Como. 

 

• Both Hungry Horse and Como expected to refill, 
Como by early June and Hungry Horse in early 
July. 

 

 

 



CLARK FORK &  
KOOTENAI RIVER BASINS 
WATER PLAN 

A presentation of the Clark Fork Task Force 



DEVELOPING 
THE CLARK 
FORK BASIN 
AND STATE 
WATER PLANS 

2013: DNRC launches Montana State Water Supply 
 Initiative under direction from State Legislature. 
 
Clark Fork Task Force launches 18-month planning process. 
 
PHASE 1: Public scoping – select membership of Clark Fork 
 Basin Task Force; conduct public scoping; ID 
 priority issues. 
 
PHASE 2: Information transfer – presentations on topics 
 related to priority issues. 
 
PHASE 3: Recommendation development – draft 
 recommendations, conduct public review, 
 publish final report. 
 
 
 



PLAN 
CONTENT 
GOALS 

• An inventory of consumptive and nonconsumptive uses 
with existing water rights;  

 
• An estimate of the amount of surface and ground 

water to satisfy new future demands;  
 
• Analysis of the effects of frequent drought and new or 

increased depletions on the availability of future water 
supplies;  

 
• Proposals for the best means to satisfy existing water 

rights and new water demands; 
 
• Possible sources of water to meet the needs of the 

state; and  
 
• Any legislation necessary to address water resource 

concerns.  
 



WATER USE  
IN MONTANA 



BASIN WATER 
RESOURCES 

Describing the Basin: 
• Water uses 
• Climate trends 
• Legal availability 
• Water quality 
• Stream health 
• Water storage 
• Water consumption 



BASIN WATER 
PRIORITIES 

At 6 public meetings held across the Clark Fork-Kootenai 
Basin, stakeholders identified priority issues. These issues fell 
into 21 categories. 

• Aquatic Invasive Species 
• Climatic Changes 
• Drought Readiness 
• Federal Regulation of Water 
• Fisheries & Instream Flow 
• Gages & Monitoring 
• Groundwater Wells 
• Growth & Development 
• Indian & Federal Reserve 
• Water Rights 
• Infrastructure & Irrigation 
• Recreation 
 

• Riparian Areas 
• Water Availability 
• Water Conservation & 

Efficiency 
• Water Marketing 
• Water Planning 
• Water Quality 
• Water Rights Change 

Process 
• Water Rights Enforcement 
• Water Storage 



ISSUE 1:  
MAINTAINING  
WATER 
AVAILABILITY 

GOAL 1: Implement measures that improve the 
ways in which we manage and conserve water 
resources. 
 
GOAL 2: Better understand surface water and 
groundwater resources and the potential for future 
natural and human changes to those resources. 
 
GOAL 3: Facilitate collaborative responses to issues 
of water availability. 
 
Recommendations Highlights: 
• Encourage & support water conservation 

measures from all types of water users. 
• Expand efforts to gather best scientific 

information to understand water availability. 
• Increase collaboration among stakeholders to 

address water availability. 



ISSUE 2:  
ENSURING 
NATURAL 
SYSTEMS 
HEALTH 

GOAL 1: Restore and/or maintain surface water flows 
and groundwater levels needed to protect natural 
systems health over seasonal and long-term climate 
cycles. 
 

Recommendations Highlights: 
• Establish state agency partnerships to 

address flow-related impairments. 
• Restore, maintain and add natural 

storage. 
• Encourage more coordination between 

DNRC and local watershed groups to 
implement flow restoration projects. 

• Build programs and partnerships to 
reduce the risk of aquatic invasive 
species. 



ISSUE 3:  
WATER RIGHTS 
ADMINISTRATION, 
PROTECTION & 
ENFORCEMENT 

GOAL 1: Maintain a system and a process for changing 
existing water rights and allowing new water rights 
that both protects existing water rights while 
providing a transparent, coherent and expeditious 
process for reviewing proposed water rights, changes 
and new uses. 
 

GOAL 2: Protect water rights through enforcement of 
existing rights. 

Recommendations Highlights: 
• Ensure consistency and clarity in water rights 

change process. 
• Adopt strategies in lieu of litigation to solve 

water rights disputes. 
• Determine accuracy of water rights claims to 

understand physical and legal water 
availability. 
 

 



ISSUE 4:  
MEETING 
FUTURE WATER 
DEMAND 

GOAL 1: The availability of water in Montana to meet 
future demands is supported by a concise, predictable and 
defensible legal framework. 
 

GOAL 2: Montana actively pursues the development of 
water resources to meet future water demands with 
specific attention given to spatial and temporal seasonality 
of those resources and the associated demand. 
 

GOAL 3: Montana meets future demand through 
education, outreach and a shared understanding of the 
importance of water to the economic, social and 
environmental well-being of the citizens of Montana. 
 

Recommendations Highlights: 
• Encourage conservation measures while protecting 

water rights. 
• Analyze water availability in context of existing laws 

and determine if they need to be changed. 
• Invest in community education on water availability. 
 



CONTINUE 
WATER USE 
COUNCILS 

The Task Force recommended the permanent 
authorization of basin advisory councils  and state 
support of those councils. The councils would: 
• Help implement and modify the basin plans. 
• Make recommendations on proposed changes to 

state water management. 
• Organize symposia on water supply forecasts. 
• Develop educational materials on water topics. 



HOW ARE WE 
ADAPTING? 

With the changes that are happening and 
predicted, how does the basin plan respond? 
• Supporting water use efficiency & conservation. 
• Improving understanding of water supply. 
• Increasing flexibility on how we manage water. 
• Integrating more focus on natural storage. 
• Supporting drought preparedness and local 

watershed planning/response. 
• Improving connected management of surface 

and ground water. 
• Encouraging and supporting more collaboration, 

local watershed groups, community-based 
action. 



FOR MORE 
INFORMATION 

To view the Clark Fork & Kootenai River Basin Plan or the 
Montana State Water Plan, please visit: 
 

http://dnrc.mt.gov/divisions/water/management/state-water-plan 
 



Larry A. Schock 

Missoula Regional Office 

Water Resources Division 



East Fork of Rock Creek Dam 

Fred Burr Dam 

Nevada Creek Dam 

Painted Rocks Dam 



DNRC State  
Water Project Dams 



Total Capacity: 16,040 Acre Feet (AF) 

Location:   14 miles SW of Phillipsburg 

Operated By: Flint Creek Water Users Assn. 



Reservoir Surface Area: 390 acres at full pool 

Provides supplemental irrigation water to 25,000 
acres in the Flint Creek Valley. 



Operated By:  Fred Burr Water Users Assn. 

Total Capacity: 516 AF 

Location:  10 miles NW of Hamilton Mt. 



Supplemental irrigation water for 860 acres. 

Reservoir Surface Area: 28 acres at full pool 



Operated By:           Nevada Creek Water Users Assn. 

Total Capacity:       11,207 AF 

Location:          12 miles SE of Helmville, Mt. 



Provides full service irrigation for 1000 acres and 
supplemental irrigation for 10,000 acres near 
Helmville and Ovando Mt. 

Reservoir Surface Area: 368 acres at full pool 



Operated By:  Painted Rocks Water Users Assn 

Total Capacity: 32,362 AF 

Location:  30 miles SW of Darby Mt. 



Provides 10,000 AF of supplemental irrigation water 
for over 25,000 acres in the Bitterroot Valley and 
15,000 AF of water for instream flows in the Bitterroot 
River for fisheries habitat enhancement. 

Reservoir Surface Area: 655 acres at full pool 



RESERVOIR  
TOTAL CAPACITY 

(includes dead 
storage)* 

CONTENTS 
      

  
Full Pool 

AVERAGE Last Year Last Month PRESENT 
% CAPACITY %AVERAGE 

READING     
DATE 

  
Contents 

1960 - 2014 3/31/2014 2/28/2015 3/31/2015 3/31/2015 3/31/2015 

                  

ACKLEY 6,722 3,231 4,153 3,851 3,997 59 124 3/31/2015 

BAIR 7,300 4,373 3,773 5,200 5,609 77 128 3/31/2015 

COONEY 28,230 20,912 21,461 20,311 22,280 79 107 4/3/2015 

COTTONWOOD 1,900 1,014 1,596 1,284 1,940 102 191 3/16/2015 

DEADMAN'S BASIN 75,968 49,256 56,444 65,930 70,577 93 143 3/30/2015 

E.F. ROCK CREEK 16,040 9,591 9,720 10,589 11,045 69 115 3/30/2015 

FRENCHMAN 2,777 2,156 2,777 2,777 2,777 100 129 3/31/2015 

MARTINSDALE 23,348 9,135 7,344 17,937 19,337 83 212 3/30/2015 

MIDDLE CREEK 10,184 6,163 4,499 5,418 5,818 57 94 3/30/2015 

NEVADA CREEK 11,207 7,819 6,521 9,574 10,861 97 139 3/29/2015 

NILAN 10,992 6,707 6,391 8,532 10,020 91 149 3/31/2015 

N.FK. SMITH RIVER 11,406 7,082 8,148 9,000 10,330 91 146 3/31/2015 

RUBY RIVER 37,612 31,222 34,501 34,212 37,137 99 119 3/30/2015 

TONGUE RIVER 79,071 50,139 60,558 52,106 56,093 71 112 3/30/2015 

W.F. BITTERROOT 32,362 9,221 14,125 13,528 20,019 62 217 3/27/2015 

WILLOW CREEK 18,000 16,386 16,183 14,300 16,127 90 98 3/25/2015 

YELLOWATER 3,842 1,250 3,496 3,106 3,236 84 259 3/31/2015 

DNRC State Water Projects Bureau 



While the snowpack is currently lower than 
average, all of the SWP reservoirs are being 
managed to fill and operate on a normal basis. 
 
 
 

Due to good carry over storage from this past 
fall the reservoir levels were generally higher 
going into this past winter. 

March rains melted a lot of the low level snow 
pack earlier than normal which hindered storage 
in reservoirs that still had ice cover. 



Climate 2015: When it rains, it stores! 

Wells 219909, 219913, and 257455: 
08N 09W 16 DADC- Powell County 

Clark Fork / Kootenai River Basins:  
2015 Water-use seasonal outlook 

Thomas Patton  
April 23, 2015 

Presenter
Presentation Notes


Thomas Patton
Montana Bureau of Mines and Geology
1300 W. Park Street
Butte, Montana

406-496-4153 (voice)
406-496-4451 (fax)
tpatton@mtech.edu (email)

http://www.mbmg.mtech.edu/


Brought to you by: 
Montana Ground Water Assessment 

• Ground Water Information Center (GWIC): 
data and report dissemination.  

• Ground Water Monitoring: long term records 
of water levels and quality.  

• Ground Water Characterization: systematic 
data collection and interpretation. 

Presenter
Presentation Notes
Montana’s Ground-Water Assessment Program provides systematic collection and distribution of ground-water information through the Ground-Water Information Center (GWIC) at http://mbmggwic.mtech.edu.


http://www.mbmg.mtech.edu/


Wells in Montana 

• There are about 250,000 wells 
in Montana. 

• How can we use data from wells to understand how 
aquifers react to variable climate? 

Helena 

Presenter
Presentation Notes
Note the distribution of wells in eastern Montana. There is a relative lack of wells where thick shale formations are at or near the land surface.

In Western Montana, wells are congregated in the intermontane valleys and along major streams.



Wells are like people, they (we) all 
react differently to stress 

• Large drawdown relative to available water column. 

120 ft of 
drawdown 

• Completed 1995 – domestic well serving in Ravalli County 

• TD: 174, airlifted at 8 gpm for 1 hr with drill steel set at 160 ft. 

• Water levels fell 90 ft in response to climate between 1998 and 2004. 

Presenter
Presentation Notes
This well failed. When water levels fell in response to dry climate beginning around 2000, the well did not produce enough water to meet demand and had to be deepened.



Wells are like people, they (we) all 
react differently to stress 

• Little drawdown relative to available water column. 

No discernible decline 

• Domestic well serving in Ravalli County 

• TD: 40, airlifted at 20 gpm for 1.5 hr with drill steel set at 20 ft. 

Presenter
Presentation Notes
This well, even though only 40 feet deep, requires relatively little drawdown to meet demand. It is also located near the center of an intermontane valley remote from most recharge areas. The valley as a collector helps keep it supplied. The annual cyclicity is a response to nearby irrigation practices.



1,008 monitoring wells. About 30 percent (300+/-) dedicated 
or unused wells, 106 instrumented wells. 

Groundwater monitoring 

Monitoring 
points 

Water 
wells 

60-miles 

N 

Helena 

Presenter
Presentation Notes
Montana’s statewide monitoring network contains about 1,000 wells. At each well groundwater levels are measured quarterly and water samples collected every 8-10 years. The measurements are designed to create multi-decadal timeseries records on water levels and inorganic chemistry. There are more than 100 recorders from which hourly to daily measurements are obtained. The distribution of network wells approximates the distribution of water wells in Montana.

Data for the monitoring and water wells shown here are available from the Montana Ground Water Information Center (GWIC) web site at http://mbmggwic.mtech.edu. 



• The data are used to track water-level change.  

Groundwater monitoring 

Measured distance to, 
or altitude of water. 

60-miles 

N 

Presenter
Presentation Notes
The statewide monitoring network provides long-term water-level records that show change in groundwater storage or pressure. Upward trends (increasing elevation and decreasing distance to water) show increased groundwater storage or pressure. Most hydrograph traces portray concurrent high- and low- frequency signals. The hydrograph above contains a ‘high-frequency’ annual-change signal related to irrigation in the Bitterroot Valley, Montana. The “irrigation” signal is superimposed on a low-frequency but high-amplitude signal. 

The low-frequency (10+/- yr) long-term cyclic change in this hydrograph is typical of many hydrographs from western Montana. For the purposes of this discussion, wells that produce hydrographs with low-frequency signals are called ‘climate-sensitive’ and as a group represent the network’s response to varying precipitation.

Each hydrograph is individual and illustrates the local balance between the numerous signal sources that contribute to a measured water level. The individuality makes portrayal of how a 1,000-well network might respond to climate difficult; it is not feasible to evaluate each hydrograph and then attempt to summarize the results. One way to “summarize” the network is to evaluate a measurement’s net departure from a quarterly average, and group the departures into categories. The categories can be plotted on maps to help visualize the overall network response. Because well points are colored by departure category irrespective of location and because of each well’s individuality, the potential always exists that neighboring wells might be in different categories, i.e. a few positive departures in a field of negative departures.



Thinking about water balance 

Precipitation varies 
about an average or 
normal. 

Water levels in aquifers 
rise when more water 
enters than leaves, and 
drop when more water 
leaves than enters.  
 
Water levels also vary 
about an average or 
normal. 

Presenter
Presentation Notes
Long periods of “average” precipitation/ groundwater recharge will result in “average” groundwater levels.




Weather or climate? 
• Recharge from a single storm may be observable on a hydrograph, 

but by itself may not change a long-term water-level trend.  

• Similarly, a flooding rain during a drought may not eliminate a long-
term precipitation shortfall. 

• Long-term recharge is comparable to the accumulation of individual 
weather events into climate. If there are enough events to provide 
more water for aquifer recharge than is discharged, water levels will 
rise. 

5 ft 5 ft 

Presenter
Presentation Notes
The hydrograph from the Kalispell Valley in Flathead County is from a well completed in a shallow sand and gravel aquifer. The rapid, more or less annual, upward fluctuations represent various precipitation events (weather) or nearby stream flow.

The hydrograph, from the Deer Lodge Valley in Powell County shows water levels from a well completed in valley fill materials. The sharp upward spikes in the graph show the annual impact of nearby streamflow or irrigation practices.

Neither of these wells show  obvious response to long-term climate signals.



Climate sensitive wells 

Hydrographs with a 
low-frequency 

signal (~550 wells) 

Hydrographs with little 
to no low-frequency 
signal (~440 wells) 

Presenter
Presentation Notes
About 550 wells in the statewide network appear to show movement likely related to climate. 



307 wells 

Helena 

January – March 2015: groundwater-level 
departures from average 

60-miles 

N 

>-20 >+1 

>-10 

>-5 

>-1 >+5 

>+10 

>+20 

Departure in feet 

Between -1 
and +1 

Presenter
Presentation Notes
The below-average water levels in the Little Bitterroot Valley and part of the CSKT reservation seem anomalous. A review of the hydrographs did not produce an obvious reason for the negative departures.

The number of wells with measurements in the first quarter of 2015 is about 180 below the March 2011 through June 2014 average of 486. Shortfalls in Resource Indemnity Trust Account interest in 2014 caused a $65,000 shortfall in Ground Water Assessment Program revenue. The MBMG has been warned to expect a similar shortfall in 2015. The biennial shortage of about $130,000 is about 90 percent of the program’s operating costs. 

We have received conflicting messages regarding FY 2015 revenues—some reports are that full funding will arrive, others say projections have not changed. Consequently, most monitoring wells in Beaverhead, Madison, Silver Bow, Jefferson, Granite, Powell, Deer Lodge, Ravalli, and Missoula counties were not visited until early April 2015. 
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Departures from quarterly average water 
level: climate-sensitive wells 
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Presenter
Presentation Notes
On this page, the top bar chart (blue up, and red down bars) is a time-series on the 30-month SPI (a departure from average calculation) that illustrates how relatively wet or dry the climate was at the end of each calendar quarter. The bottom bar chart is a time-series on the percentage of wells above their quarterly averages at the end of each calendar quarter. 

When the climate was driest in late 2001 and early 2002, the number of wells above average was about 20 percent. As the dry climate slowly moderated towards normal during 2003-2006, the number of above quarterly average water levels slowly increased to 25-35  percent. Statewide precipitation at the 30-month accumulation period remained near normal from 2006 through early 2010. During this time, the overall trend was towards more above-average water levels. In late 2010 through late 2012, the climate became wet. In June 2010 the number of wells with above average water levels became more than 50 percent, and by June 2011 was about 80 percent.

The time from the second quarter in 2011 to the third quarter in 2012, when about 80 percent of wells had above-average water levels, stands out. The very wet climate across much of Montana during this time caused water levels in many wells to change from as much as 10 ft below average to more than 10 ft above average. The response was to a sustained period of precipitation of about two standard deviations above normal across a large part of the network.



S
P

I 

20 40 60 80 

Percent of wells above quarterly average 

0 

-2 

2 

30-month statewide SPI 

Statewide monitoring network: 
Percentage of climate-sensitive wells 

above average and SPI: 1996-2015 

March 1996 

March 2015 
December  2014 

Presenter
Presentation Notes
This plot illustrates the correspondence between climate wetness or dryness illustrated by the 30-month statewide SPI and the number of wells above their quarterly average. 

The green diamond is the oldest (March 1996), the yellow is the 2nd most-recent (December 2014), and the red is the most recent (March 2015) quarterly comparisons. An implied correlation between the SPI (departure from precipitation average) and the percentage of wells above average is illustrated by the trend line; how well the line fits the data is shown by the ‘R2’ value. An ‘R2’ of 0.79 says that 79 percent of change in the percentage of wells could be explained by the change in precipitation departures.






• Water levels rise or fall depending on how wet or dry it has 
been for the preceding 30+/- months.  

• Groundwater levels rose statewide during 2011-2012. In June 
2011 the 30-month statewide SPI was the wettest it had been 
in the last 60 years. 

• Since 2012 the statewide SPI has approached, but remained 
on the wet side of normal. The number of wells with above 
average water-levels has been between 60 and 70 percent.  

Summary 

5 ft 

5 ft 

Presenter
Presentation Notes
Because Montana has maintained a statewide monitoring well network since the early 1990s, it has observed how groundwater levels respond to climatologically wet and dry periods. 

Without the monitoring network, Montana’s citizens would have little data about how much, and where groundwater storage changed during the 2000-2006 drought.  There would be no way to verify reports of dewatered aquifers and ‘dry’ wells.

The hydrograph from southwest Montana shows groundwater response in the Boulder Batholith (fractured bedrock aquifer) near Butte, Montana in which water levels have risen about 10 ft since 2006. Strong upward groundwater-level response in 2010-2011 resulted from the wetter than average climate.

The hydrograph from northeast Montana near Scobey is for a well completed in the sand and gravel Flaxville Formation that caps local plateaus. Water levels rose about 6 ft in 2010-2011 in response to recharge from an above-average snowpack and a wet summer.



MBMG mapper 
http://data.mbmg.mtech.edu/mapper/mapper.asp 

Presenter
Presentation Notes
Much of the information I discussed today is available at the website portrayed above.



Ground Water Information Center 

http://mbmggwic.mtech.edu 

Presenter
Presentation Notes
Water level data from the wells included in this presentation as well as data from many other monitored points are available from the Ground Water Information Center at the Montana Bureau of Mines and Geology.

You can access the MBMG Mapper through the link right above the web address for the Ground Water Information Center.



Climate 2015: When it rains, it stores! 

Well 6662: 31N 33W 18 CCAA- 
Lincoln County 

Clark Fork / Kootenai River Basins:  
2015 Water-use seasonal outlook 

Well 90508: 37N 27W 24 BABB- 
Lincoln County 

Presenter
Presentation Notes


Thomas Patton
Montana Bureau of Mines and Geology
1300 W. Park Street
Butte, Montana

406-496-4153 (voice)
406-496-4451 (fax)
tpatton@mtech.edu (email)



MONTANA CLIMATE OFFICE 

State Climatologist 
Dr. Kelsey Jencso 
Assistant Professor, Watershed Hydrologist 

Assistant State Climatologist 
Dr. Ashley Ballantyne 
Assistant Professor, Bioclimatology 

Research and Information Services 
Michael Sweet 
Information Technologies and GIS 
MSDI Steward for Climate 

Climate Science 
[Dr.] Jared Oyler 
Ecological Climatologist and  
Software Engineer 

Research Scientist 
Dr. Nick Silverman 
Hydroclimatologist 

 Clark Fork / Kootenai River Basins Water Use Season 2015 Outlook, April 23, 2015 -, Missoula, MT Slide 1 

http://climate.umt.edu/ 

Update – April 2015 



“A Montana Framework Data Layer is a State recognized, commonly needed and digitally 
formatted representation of land information features, natural and cultural that are 
coordinated, developed, integrated, maintained, and distributed through a community 
based effort over the geographic area of Montana and are, in the determination of the 
Montana Land Information Advisory Council and the Geographic Information Officer, 
significant to a broad variety of users within Montana and the Nation.” 

The Montana Climate Office is the official steward of climate information for Montana 
 
June 2013:  The Montana Land Information Advisory Council (MCA 90-1-404) accepted 
Climate as Montana’s 15th statewide spatial data theme and forwarded that 
recommendation onto the State Library Commission. 
 
August 2013: The State Library Commission (MCA 90-1-413) approved Climate as an 
official Montana Spatial Data Infrastructure (MSDI) layer and identified the Montana 
Climate Office as the official state steward 
 
First state in the nation to make this designation! 

Slide 2 

http://geoinfo.msl.mt.gov/Home/msdi 
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Current distribution of datasets 
• Observations from climate stations 
• Gridded precipitation 
• Gridded temperature (min, mean, max) 
• Normalized Difference Vegetation Index (NDVI)  
• Enhanced Vegetation Index (EVI) 
• Evapotranspiration (ET) 
• Potential evapotranspiration (PET) 
• Drought Severity Index (DSI) 
• Source datasets for all of the above and additional Montana Climate Office 

resources 

Slide 3 

Distribution protocols 
• Distributed in Montana State Plane NAD83 for ease of integration 
• Published ISO metadata with the Montana State Library’s data list 
• Available in both an open-source and Esri geodatabase format 
• A thematic GeoTIFF is provided as a browse graphic 
• Updates occur on either a daily, weekly, monthly, or yearly schedule 

depending on the source data 
• Source dataset is available for all published products 

 Clark Fork / Kootenai River Basins Water Use Season 2015 Outlook, April 23, 2015 -, Missoula, MT 



The quest for regionalized or localized application of global climate 
models is driving near-term research efforts (next 2-3 years): 

In Progress 
• Develop improved historic gridded temperature model (national) 
• Develop improved historic gridded dew point model (national) 
• Develop improved historic gridded precipitation model (regional, perhaps 

national) 
• Develop improved evapotranspiration (MODIS MOD16) product (regional) 
• Deployment of sensor packages to improve localization 
 
2015 and first-half of 2016 
• Evaluate the influence of snowpack on interpretations 
• Evaluate available climate projection datasets for their spatial and temporal 

viability in application to Montana's hydrologic basins 
• Conduct trend analyses of climate products 

Slide 4 

2016 
• Incorporation of soil moisture from SMAP 
• Integrate ground sensors with regional 

climate models (validation) 
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30-year normal 

10-year mean 
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1948 

2006 
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Clark Fork River Basin 
Water Year Spring 2015 Outlook 
April 23,  2015 
Kerr Dam Operations 
Deb Mullowney,  Resource Coordinator 
406-497-3509 
Deb.Mullowney@northwestern.com 
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Natural Flow in KAF  
for WY 2015, 2014 and 30 Year Average 
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Precipitation 



Snow Water Equivalent 

Side note: Flathead Basin SWE is currently 223” versus 427” in 2014. 



Current Status Summary 

• Flathead River Basin Snowpack - 82% 

• Inflow- 17k average to date 

• Outflow- 17k average to date 

• Elevation- 2886.97 ft 

• Elevation target of 2890.0ft by Memorial Day 

• Full Pool of 2893.0 ft by June 15th to June 
30th dependent on flood control guidance 
from COE 



River Forecast Center Volume Runoff 
Forecasts 

January February March April Current

NWRFC 6009 5655 5015 5294 4729

NRCS 6380 5930 5670 5380

Avg KAF 5807 5807 5807 5807 5807
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Questions? 
Deb Mullowney 
Northwestern Energy 
Deb.Mullowney@northwestern.com 
406-497-3509 

mailto:Deb.Mullowney@norhtwestern.com


Fire Season 2015 

Michael Richmond 
Meteorologist 

NRCC 



            PSA Boundaries Revised in Early 2014  
                       
 

NR01 – North Idaho Panhandle 
NR02 – Northwest Montana 
NR03 – South Idaho Panhandle 
NR04 – Western Montana 
NR05 – Camas Prairie of Idaho 
NR06 – North Central Idaho and Bitterroot/Sapphire Mountains 
NR07 – Glacier NP and Wilderness Areas 
NR08 – SW Montana West of the Continental Divide 
NR09 – Big Hole/SW Montana East of the Continental Divide 

NR10 – Northern Front Range 
NR11 – West Central Montana 
NR12 – South Central Montana and Yellowstone NP 
NR13 – Northern Plains and Missouri Breaks 
NR14 – Southern Montana (Big Horn/Powder River) 
NR15 – NE Montana and NW North Dakota 
NR16 – SE Montana and SW North Dakota 
NR17 – Northeastern North Dakota 
NR18 – Southeastern North Dakota 



NR Predictive Services Not Fully 
Staffed in 2015 

 Bryan Henry departed.  
 Web briefings issued 3 times/week until June 1, then 5 

days per week thereafter.  
 Daily Outlooks and 7-Day Fire Potential Outlooks issued 

5 days per week beginning June 2 through core season. 
 
 
 
 

 As usual, close coordination with NWS partners will 
continue to ensure consistency of message. 

 



10-Year Averages 
 
 

 
 

 
 



Last Year’s Outlook… 

2013? 

Acres Burned 

2012 1,497,972 

2006 1,201,117 
2007 1,185,199 
2000 1,087,920 
2003 942,022 
2008 241,854 
2001 223,310 
1999 218,106 
2011 198,624 
2005 185,457 
2013 179,459 
2002 172,197 
1998 150,047 
2014 143,271 
2010 70,474 
2009 69,016 
2004 40,840 

    

Median 198,624 
Average 459,041 



2014-By the Numbers 
 2014 was a below-average year. 143,271 acres burned 

from a total of 2,665 fires. 
 The bottom left map represents the official outlook. 

The bottom right map shows the observed fire 
activity.    
 
 
 

 
 

 
 2014 Season was well-behaved    

Observed Predicted 



Acres Burned-The Rankings 
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2012 – 1,497,972 
2006 – 1,201,117 
2007 – 1,185,199 
2000 – 1,087,920 
2003 -  942,022  



Fall Moisture and 
Preexisting Drought 

Conditions 

Winter 
Snowpack 

Spring  
Factor 

July Temperatures 
and Precipitation 

Live/Dead Fuel 
Moisture 

Summer 
Convection 

Ocean/Atmospheric 
Circulations 

(ENSO/PDO/etc.) 

Factors that Influence Fire Season Severity 

  
Fall was “near average” 

across North 
ID/Western/Central MT.  
Slightly below normal on 

precip Eastern MT and ND 

*Snowpack 
melting rates 

are much more 
important 
than snow 

pack accrual! 

  

? 
Indicators 

suggest above- 
normal 

temperatures 
and near- 

normal 
precipitation to 

continue. 

Start - Fall 

Number of 
Thunderstorm 

Days/Year 
(NOAA) 



CLIMATE CHANGE 
IN THE NRGA 
 
Fire Season Temps. in 
Missoula, 1948-2014 
 
Representative of Trends  
for N ID and Wrn/Central MT 
 

+3F Increase  

Fire Season Precip. in 
Missoula 1948-2014. 
 

Very Little Change.   
 
 
Are weather patterns 
therefore changing 
in the NRGA?  



LOOKING AHEAD:  
 
USGS Climate Change Viewer 
 
Mean model results assuming some CO2  
emissions control resulting in level of 640 
ppm CO2 (400 ppm currently) year 2100.  
 

Average July Maximum Temps.  
Increase 5-7F across all Montana 
and Idaho period 2050-2074. 
 
 

Mean model results 
show very slight 
decrease in average 
July Precip. period 
2050-2074.  

http://www.usgs.gov/climate_landuse/clu_rd/apps/nccv_viewer.asp 

http://www.usgs.gov/climate_landuse/clu_rd/apps/nccv_viewer.asp


Number of 
Thunderstorm 

Days/Year (NOAA) 





Percent of Normal Precipitation (Last 60 days) 

Generally Below-Average most of NRGA 



                            WATER – YEAR PRECIP – NRGA          

NEAR/ABOVE  
AVERAGE  WEST 

BELOW-AVERAGE EAST 



 
 

Soil Moisture Anomalies:  CA and NV still very dry. Slightly above-
average northern MT. Drier than average Eastern ND, parts of Idaho. 



60 Day Temp. Summary:  Well Above-Average Temps most NRGA. 
 3 records set Warmest March: Helena, Lewistown, Wisdom 

Helena: March Average Temp.: 
44.7F. Old record 43.1F/2007 
 
Lewistown: March Average Temp.: 
42.4F. Old record 41.6F/1986 
 
Wisdom: March Average Temp.: 
34.2F. Old Record 33.3F/2007 

Great Falls, Billings and Miles 
City: 2nd Warmest March Ever 



6-Month (Fall/Winter) Temp. Summary:  Well above-average 
Temps Montana and Idaho.  Near-Average Temps North Dakota 



Snowpack (SWE) 
Dropped fast NRGA under very 
warm temps. since late January.  

Record low values CA and 
Cascades of OR/WA 



Well-Below average snowpacks in PSAs 1-2-3-4-5-6.  
Duration/timing of melt more important than actual 
amounts.  
 
CPC 30 and 90 day outlooks maintain above-average 
Temps. through Spring and Summer.   
 
  



What a Difference One 
Year Makes!  
 
 
 
 
                   22 April, 2015 
 

22 April, 2014 
 



A weak El Nino 
is currently 

occurring. And 
may continue 
through the 

summer.   
 

Summer El 
Nino’s have 

only very small 
effect on NRGA 

conditions.  



PERSISTENT EASTERN PACIFIC WARM SEA-SURFACE TEMPERATURE   
                                               (SST) ANOMALIES:  
 
      Partially Why Such a Warm Winter Western US.  Forecast to Continue Through Summer.  

Leading to Likelihood of Continued Warmth Western US Through Summer 



CPC Outlooks (Spring/Summer 2015 May-June-July) 
 Continued Fast Snowpack Melt-Off, followed by 

Warm July? 
 
 



Outlooks for Summer/Early Fall (Aug-Sept-Oct) 
Warmer Than Average Extended Summer with Near-Average Rainfall, 
Preceded by Warmer Spring/Faster Snowpack Melt-Off ? 



Outlook Recipe 

 ENSO 
 PDO 
 Drought 
 Climatology 
 Long Range Outlooks 
 Snow Accrual 
 Snow Loss Rates 
 Previous Fall Weather 
 Soil Moisture  



Thoughts on Fire Season 2015 
 Only slight drought signals so far in North  ID and eastern ND.  Plains early fire 

season declining with Green-Up.  
 Snowpack is WELL below average North ID/NW MT,  below average rest of MT. 
 Rest of spring should continue the above-normal temperatures with continued near-

normal precipitation.  Leading to continued faster snowpack melt.  
 Only weak El Nino at best will continue through summer; most similar years were 

2009, 2004, 2002, and 1991-92.  None of these were severe fire seasons except for 
possibly 1991.  Historical NRGA cycle ambiguous.  However CPC summer 
Temp. outlook maintains warmer than normal temps.  ID and western 
MT due to Eastern Pacific SST anomalies.   
 
 
 
 

 The factors assessed thus far lead to a prediction of  Above Normal 
PSAs 1/2/3/4/5/6 in July, spreading to PSAs 7/8/9/12 by August. 
With Normal PSAs 10/11 and 13 through 18. 
 

Other areas of concern:  CA/OR/WA   
    wrn NV and possibly AK.  



OFFICIAL 



OFFICIAL 



OFFICIAL 



First Look (Unofficial) 

      AUGUST 
    



2015 Products and Services 
http://gacc.nifc.gov/nrcc/ 

Michael Richmond 
(406)-329-4703  
Michael_Richmond@fws.gov 
 

Bass Creek Falls, Bitterroot Mtns. 5300 ft. 3/06/15 

Bass Creek Falls, Bitterroot Mtns. 5300 ft. 4/11/15 

mailto:Michael_Richmond@fws.gov








Clark Fork River Basin  
Water Year(2015) Climate Summary & Outlook 

  
 

By  
Ray Nickless (Hydrologist)  

 National Weather Service in Missoula, MT 
 



• Climate data for Water Year 2015 
 
• Climate pattern through summer 

 
• El Nino climate pattern  
   

 

Overview 

Presenter
Presentation Notes
Here is an overview of the topics I will be covering:  Snowpack, Streamflow, Flood Potential and Weather Forecasts.



  
2015 – Water Year 

 
 
 

October 2014 through March 2015 

 
 

October 2014 through  March 2015 

 
 

TEMPERATURES 

 
PRECIPITATION 

 



 Kalispell 
 

Precipitation (October-March)  

 
 152% of ave 



Missoula 
 

146% of ave 

Precipitation (October-March)  

 
 



Butte 
 

87% of ave 

Precipitation (October-March)  

 
 



Precipitation (April 1st – 22nd   2015)  

 
 



Kalispell 
 

Temperature (October-March)  

 
 

1.9 Deg F 
 Departure 

from average 



 Missoula 
 

Temperature (October-March)  

 
 1.8 Deg F 

Departure 
from average 



Butte 
 

Temperature (October-March)  

 
 

4.1 Deg F 
 Departure 

from average 



Temperature (April 1st – 22nd   2015)  

 
 



Weather & Climate Outlook 
 
 



Weather Outlook 
Today through Weekend 

 

Presenter
Presentation Notes
Current weather pattern continues to bring snow to the mountains.



Weather Outlook 
Next week 



El Nino   

 

~ 



Weather Outlook 
May 2015 

 
Temperature Precipitation 

Presenter
Presentation Notes
The April weather outlook calls for a slight chance of below average temperatures and equal chances of precipitation.



Weather Outlook 
June-July-August 2015 

 
Temperature Precipitation 

Presenter
Presentation Notes
The weather outlook for May, June and July calls for equal chances of temperatures and equal chances of precipitation.




Weather Outlook 
November-December-January 2015-2016 

 

Temperature Precipitation 



Summary 

 

–  Water Year 2015 (October – March)  

• Near Average Precipitation 

• Warmer Temperatures 

 

– El Nino 
•  May influence weather this summer and next winter 

  

  

 

 

 

 

 

 

 

  
 
 

Presenter
Presentation Notes
In summary, for western Montana look for flood potential highest in the Bittterroot and Clark Fork River basins.  Spring rains could enhance flooding in other locations.



• For more details on weather & water forecasts 

– Access NWS-Missoula Website  

• http://www.wrh.noaa.gov/mso/ 

 

– Contact 

• National Weather Service Missoula, MT 

• Ph#  406-329-4840 

 

 

 

 

 

Presenter
Presentation Notes
For more detailed information access the National Weather Service website or give us a call on the phone.

http://www.wrh.noaa.gov/mso/


Lucas Zukiewicz 
Water Supply Specialist (Snow Hydrologist) 
USDA-NRCS 
Montana Snow Surveys 
Lucas.Zukiewicz@mt.usda.gov  
406-587-6843 
 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/
mt/snow/ 

West Side Water and Climate Workshop 

Snowpack and Streamflow Update 

April 23rd, 2015 

Yellowstone River near Corwin Springs,  1 
day after peak flows, end of May 2014 



Temperature 









Precipitation 

















Snowpack 



April 1, 2015 
Snowpack 
Summary 
 
 
Using both SNOTEL 
and Snow Course 
observations 

April 1st, 2015 Snow Water Equivalent 

River Basin 
April 1 % of 

Median 
Monthly 
Change 

Columbia 67 -19% 
Kootenai 49 -11% 
Flathead 72 -16% 
Upper Clark Fork 77 -29% 
Bitterroot 78 -20% 
Lower Clark Fork 49 -16% 
Missouri 67 -27% 
Missouri Headwaters 70 -25% 
Jefferson 74 -26% 
Madison 62 -18% 
Gallatin 77 -20% 
Missouri Mainstem 67 -32% 
Headwaters Mainstem 77 -35% 
Smith-Judith Musselshell 81 -28% 
Sun-Teton-Marias 53 -34% 
Milk 0 -48% 
St. Mary 53 -24% 
St. Mary & Milk 45 -20% 
Yellowstone 81 -26% 
Upper Yellowstone 81 -25% 
Lower Yellowstone 80 -27% 

East of Divide 72 -26% 
West of Divide 67 -19% 
Statewide 68 --23% 



April 1st, 2015 Record Low SWE 





April 22nd, 2015 Record Low SWE 























Water Supply 



Peaks generally occur when most 
elevations transition to active melt 





April-July Streamflow Forecast Period 

River Basin Forecast as 
% of Average 

Forecast as % 
Last Year’s 

Flows 
Columbia 89 67 
     Kootenai 92 79 
     Flathead 94 68 
     Upper Clark Fork 78 56 
     Bitterroot 79 47 
     Lower Clark Fork 86 55 
Missouri 57 47 
     Missouri Headwaters 60 54 
          Jefferson 55 48 
          Madison 61 63 
          Gallatin 74 65 
     Missouri Mainstem 56 45 
          Headwaters Mainstem  56 46 
          Smith-Judith Musselshell 64 42 
          Sun-Teton-Marias 59 43 
St. Mary 76 54 
Yellowstone 80 52 
     Upper Yellowstone 86 59 
     Lower Yellowstone 76 48 
Statewide 79 58 



• For the third straight month we have seen declines in 
snowpack percentage of normal, due to: 
– Low to Mid elevation melt from well above average temperatures 

– Lack of significant snowfall and well below average March 

 

• Streamflow prospects have dropped due to the drops in 
snowpack percentages and below normal precipitation 
– Streamflow prospects are below average in most basins across the 

state 

– Some forecasts are near record lows for certain gauges in SW 
Montana, and some water users should be aware 

 

 

 
 

 

Summary 



The U.S. Department of Agriculture (USDA) prohibits discrimination against its customers, 
employees and applicants for employment on the bases of race, color, national origin, age, 
disability, sex, gender identity, religion, reprisal, and where applicable, political beliefs, marital 
status, familial or parental status, sexual orientation, or all or part of an individual’s income is 
derived from any public assistance program, or protected genetic information in employment or in 
any program or activity conducted or funded by the Department. (Not all prohibited bases apply to 
all programs and/or employment activities.)

If you wish to file an employment complaint, you must contact your agency’s EEO Counselor
within 45 days of the date of the alleged discriminatory act, event, or in the case of a personnel 
action. Additional information can be found online at 
http://www.ascr.usda.gov/complaint_filing_file.html.

If you wish to file a Civil Rights program complaint of discrimination, complete the USDA Program 
Discrimination Complaint Form, found online at 
http://www.ascr.usda.gov/complaint_filing_cust.html, or at any USDA office, or call (866) 632-9992 
to request the form. You may also write a letter containing all of the information requested in the 
form. Send your completed complaint form or letter to us by mail at U.S. Department of 
Agriculture, Director, Office of Adjudication, 1400 Independence Avenue, S.W., Washington, D.C. 
20250-9419, by fax at (202) 690-7442, or email at program.intake@usda.gov.

Individuals who are deaf, hard of hearing or have speech disabilities and you wish to file either an 
EEO or program complaint please contact USDA through the Federal Relay Service at (800) 877-
8339 or (800) 845-6136 (in Spanish).  Persons with disabilities, who wish to file a program 
complaint, please see information above on how to contact us by mail or by email. If you require 
alternative means of communication for program information (e.g., Braille, large print, audiotape, 
etc.), please contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).



Lucas Zukiewicz 
Water Supply Specialist (Snow Hydrologist) 
USDA-NRCS 
Montana Snow Surveys 
Lucas.Zukiewicz@mt.usda.gov  
406-587-6843 
 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/
mt/snow/ 

West Side Water and Climate Workshop 

Snowpack and Streamflow Update 

April 23rd, 2015 

Combination and Black Pine SNOTEL 
sites. Low and Mid-elevation sites that 
have melted out as of April 22nd, 2015 



 
 

Current Streamflow Conditions, April 2015 



DAILY STREAMFLOW CONDITIONS 
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